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BcecoxKiituff iiayviHO-HccneaoaaTCibCKiiA niicniTyT 
no KpcrueHHio CKBaHciiii h GypoBhiM pacraop^iM 



|54) yCTPOnCTBO XlJia yClAHOBKH PACIHHPHKMOro 
XBOCTOBHKA B CKBA/KHHK 



I 

H)06pemiHe OTHOCHTCfl K KpeiueHHfO CKBa- 
)KHK H nptJHBSHWtHO K HCflaTbaOAUHHIO fipM 

HM.i>iuHM npoHHuaeMux n;iacTOB a }ico6ca- 
MeHHbix cKBa;KHHax m peMonre o6caAHW)( ko- 

HaseaHo ycrpoftCTBO oia ycraHOBKM pac* 

UlMpReMOrO XBOCTOBHKa 8 CKBaMHUe, BK.iiowaio* 

Ulce 3aKpen.ieHHyo aep,xHeA warrbio Ha rpy- 
6ax cHNCKa ycTpolfcraa 8 CKad>KHHy no- 
-lyio uiTaMry c nbptuHCM a iiM>KHeA sacTM h 
oxBaTbfaaiouiHA nopiueHb iiM^iHKJip c pacniHpH- 
TBJieM. ycTaHoa;ieHHfaiA Ha urrafire c iio3mo>c- 
HOCTbio nepeMeuieHMA 

B ycrpoftcTBc xboctobhk pasMeiueH 

Had UH4HHapoM c pacuikpHTcicM, HTo B aaa- 

fHiHUX CHTyaUHflX M0;KCT OCJIO^KHHTlr /IHXBK- 

Aaamo aaapHfi H3'3a ocraMCHnn b cKaaxcHRe 
Mac€HB.Moro LIK^lHIUpa. 

. HauCkuee CwiMaKHM k n pejtn a raeMOMy no 
TcxHHwecKoA cyuiHocTH H AOCTHraeMOMy pe- 
3y<AbTaTy siR/iPercj? ycrpoAcTBo Art« ycrauoBKH 
. paciUMpncMoro XBOCTOBHXa a cKaa>KHHe. bic;:io' 
«iaK>uxee npMcoejiHHeHHbiA k koliohh^ Tpy6 um- 
rt 'Hiip K pa3McweMKwfi a cro iianocTH nopuieNb 
CO QiToxow a aepxHen wacth k paciuHpHTeneM 
CO urraHroA ~ b Hn^KHew wacra |2J. 



HeaocTBTKOM H^accTHoro ycrpoflCTBii aa- 
,ij?cTCM c.io;«iiocTb TexHOLiorHH ^aKpefuicHHfl 
XBOCTOBHKa. MTO CBflSBHO c iieo6xoaHM0crbio 
cosAaHHfi 0 TpyAax H3(5biTO«iNoro aaBJieHHfi 
(120— 150 Kfc/CM*) paciUHpeHHH xbocto- 
BHKd, *iT0 noBUiiiaCT onaCHOCTK pa6ar h Tpe- 
' 6yer Hcnanb^oaaHiie HaaeMHoro HcroHHWKa aaa- 
jicHH« (ue.MeHTHpoaoMHoro arperara m-ih 6ypo- 
Doro Hacoca). 

licib H3o6peTCHHa — ynpoiueKHc TexMano- 

THH 33KpcnvleHHH XBOCTOBHKa. 

to 3>Ta ucjtH aocTHraercfi tcm, mto uk^ihhap 

BUnOrlKeH C KBHarlBMH JWH C006lUCHHli noA- 

nopiUHeoofi nonocTH c aatpy^HUM npocrpaH- 
CTBOM, a wopujeHb CHaO.'KCH'NexaKHsMOM juin 
<t>HKcauKK ero a muHaape, BbinaTHeHHoM a bh- 
m noAnpyMHHeHHoro b oceacM Hanpaa/ieKHH 
1$ lUTOKa c pajHa.nbHo nOABK>KiibiMK uiapaMH. 
paaMeuteHHbiMH b KOJibUCBux nporoMKax nopui- 

H» H lIHAHHipa. > 

Ha sepTe;«ce H3oi5p8;4<eH oCiuhh bha ycrpoA- 
CTBa a pa3pfc3c ncpen iiaManoM 3aKpcnAeMKJi 
20 xaocTOBMKa. 

yCTpoflCTBO BK.7K)qaeT UH/lHMAp I C KaHB- 
JiaMM 2 M 3 M (lOplli€Hb 4 C nOAnpy^KMHCHHHM 
UJTOKOM 5, IIITaHlOH 6 M pacirlH pHTO.lCM 7. 



UiuHHa^ 1 B HH>KHC<i H;U'Tlt BMTI0.1HCH C KOIb- 
' "^J^ OpOTOMKOA 8 Ha BHyTpCHHCff HOBCpXNOC- 

iK^uieHb.^^^ paAHa.ibHO noaeHJKHbie 

Sl^jl'l^ c KaibuVsoftiKa- 

BK6ft!^ldiii''Bi^^ II. Kaup.i 3 amnaineH 
:kHi£^*ce^1a i2«ta paciuifpiiTciik 7 xM6i^tH 

l^l^iMayYuwiHtupoM I n pacutHDMrcncM 7 

~[Mi^eH,^BOCTOBHK 14. no3HUHfl 15 06O3Ha- 

'[i^pacuBaeMUR ft rpy6M rpyi xin pac4»HK- 
^tauHHrropiuHH 4 cc tuTanroA ti h pacuiKpHre- 
' uctf .r.V^'iir o6.iertieHHH jbhachhr a nopuiHe 

,v{;:;LVfl .rep.\ieTMMUHH mroKa 5 m nopuiHyi 4 



^^^jmpuinesan naiocTb lA mMiiHJipa I c6- 
^'{^C^iiieHa c Tpy6HU», n noanopuiHeBaM nouiocTb 
Yll9 H^peJ KaManu 3 M 2 - c aarpydiiNM npo- 
crpaHcrftoM. 

I!:. fi-ycrpoJfCTBo pafioraer c.ifAviouiHU o6pa- 

.>)'r''B nopxueHtk 4 maa^iNBaioT ujtok S h i^k- 
c«py>oT erouiapaMH 9 b HM;K«eM no^iosneiutH. 

>^f; jid coasce^eHHH uitpoB 9 c Kaiuieaoi icaiiaB-. 

^'^iStok' 5 CBOHV BwrryiioM 1 1 BUjaB.iMBatt uia- 

spU 9 B Kaili£lCB>K>'KaiiaBK> 8 H rCM CJl«ttM 

fiopiu^Mh 4 it'iiK«Mipycrctt oruocMre.ibHO uilimmA' 
pa 1 np.1 ji:\vKe vvTpoMCTBa a CKBa^KHHV Tpy- 

Hnw: mivTKHK*.. B.piMv.ibTJiTi' >Toro jaB^ieifHC 
a noanopwHrBo^ tio.kkth 10 pactcT m pasKo 
nupf/CTSTKMecviwy ^:i».icHHK> larpyGKoro 

.\*CTaiicaxi* v&OiTOBHKa a rpyOu cOpacuMior 
rpy3 lo. KOT .?UH s.ia».i;!H;n'T iiitok 5 B nop* 
minu A llr;*- Ko.iuufHax KaHaaica lu 

iwroKa \;<jh.vi :»aeTv« w jJ^HKCdiopaMM 9, ata;?* 
KHBdeMMVK utf.:ftKjr>'»M 1 r nopiucii^ 4. noc:ie 
Mcro nopuieMi* 4 :;<o .irAcrsMeM paaHOCTH obb- 
•iTHHM R rT/or'*;>i;(H*»»'ir* |y h Ha.inopuJHeBoft lA 
iiaiiHiivv uH.-iHHapa I nnM^wexvA BBcpx c npo- 
TurMBiiHHfM pacryii^MTtr.iM 7 -itrpci xbociobmk 
14. flopuicuu 4 Kf, !:jT.-iiirofl H M paciiiNpHTc- 
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^lOM 7 ABii>KyTCfl AO Tcx nop, noHS KJianan J 3 
He cfl^ier d ceAAO 12 KaHa;ia 3. Sthm AOCTHra-; 
mfl HaACMhoe^paaodEueHHe TpyCHoro^ 
rpyCHoro npocrp^HCTBa^iia .cAy«idA;.no«p«)Ka4&v„^ 

H lUTOKO.M S. Ha 9TOM SBKaHwuBamiii pacw^ 
pcHHc XB0CT0BHKaJ4 c ynopoM cro :)».iuuiH%3p/ / 
I H ycTpoAcTBoTfloAHHMam ri3 .'cjcBaKiiHbrjvC/ 
npoTnrtiaaHHCM pacuiHpHTeJifi 7.^/^^pe3^'''6cr^B':< 
myiocfl Maab';'XaocTOBHKa l.4Ai^;^^^i^^"^^ 

ripcxici'M^HHoe yCTpoftcTBo^njik-yCTaHOB^ 
pactuiipneMux xboctobhxob b CKBa)KHKax no> 
BiXTHT ^la cseT ynpocueHMfl rexKoriorHH tiyrc*? " 

HCtCimCHMSI HCRMbaOBBHHH HBaemUX HCTOH; v 

HHKOB aaaneuHx. HanpMM^p ucMeirrKipoBoqH^x v' 
arperaruB^ h noBtrfUrcHHR ypoBHB TexHHicH Oe> 
sonacHocTM pa60r Ha ycth^ noaucHTb 9<M>eK- 

THBHOCTb H30U|5|UHtl CXBaiKHH. 



^opmyAa u3$)6peTeHUM 

t. VcTpoAcTBo ycraHOBXM pacuiHpHBNo- 
ro xBocTOBHka B cKBayKHiic, BiLimaioiuee ODH' 

COeiMHeHHUft K KOJIOHKe Tpy6 lUURHAp u pa3- 

MeuicMMufi B efo noaocin RopmeHb cp ump^M , 
B BepxHcfi Hacni h pBCiUHpimxc!M>:cb 
rofi — B mmm^ MacTN. or4i<vaoa|^rrjf reii. 
HTo, c tte;iM> ynpouieMNR TexHaioruH oaicpen- 

,1C1tHB ABOrrOBHNa, IIH;itf H.1P BhinO.lMCK C KB- 

Ha.taMH X1B coo6uieNMH no^flopiuHCRoA riojoc- 
TK c 33Tpy5HyM npocTpancTBOM. a nopiucNb 
ciia<(4ccfi vetaiiH3vo>i Xkifk <t»MKcaiiHH cjn a uh- 
;)HHjpe. 

2. ycrpO**CTBO no n ^tAUHUIOU^e^CH tcm. 

mo McxaHNiM i^HKcaii)'*' nopuiifsi BUrtaiHeK b 
BKjitr nojtipy;KMKeMHoro Hoccaf>M Hanpa&ieHHM 
uiroKd c pajHa.ibMo iiruBH;MHtJMH uiapaiiN, 
p:i:i»ciiUMHfjv;f b KuuibueBUJi npoTOHicax rTopui* 

IfH H llM.lt'lUpa. 

rkTOHHHKH HH^^pHZiim, 

%\pmmut BO nmnamt npM. ^KcneprKje 
llaTCHT CUIA .Vf 3179168. jm. 166-^14. 
ofiv6nMK. 196S. 

'2. «Oil Wcrk*. T 17. -Yv Ii. c 23—32 
(iipor;>THni . 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and xmcased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the hner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf7cTn2) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in aimular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection]. Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7, Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves xmtil valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. Jn this case^ 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished hy the fact that, with the aim of simphfying the 
technology for securing the hner, the cylinder is implemented with channels for 
commimication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No, 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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